SPECIFICATION 

TITLE OF THE INVENTION 

GAS FILTER 

FIELD OF THE INVENTION 

The present invention relates to a gas filter for passing a gas 
comprising oil mist and separating and removing the oil mist. 

BACKGROUND OF THE INVENTION 

When CNG (Compressed Natural Gas) is used as a fuel, oil 
dispersed from, for example, a compressor during compression of 
natural gas is sometimes admixed as oil mist to the CNG. If the CNG 
containing the oil mist is supplied to an engine, the combustion 
efficiency is decreased. Therefore, it is necessary to remove the oil 
mist from the gas (CNG). 

Furthermore, if combustion gas (blow-by gas) leaking from a 
combustion chamber of an engine is emitted to the atmosphere, it 
causes environmental pollution. For this reason, this gas is circulated 
again to the combustion chamber with a blow-by gas circulation unit 
and combusted. However, engine oil used for engine lubrication is 
dispersed, e.g., from cylinders and admixed as oil mist to the blow-by 
gas. Directly supplying such blow-by gas containing oil mist causes 
problems. 

For this reason, a gas filter has been suggested for 
separating and removing oil mist from a gas such as the above - 
described CNG and blow-by gas (for example, Japanese Patent 
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Application Laid-open No. 2001-120932). 

In such a gas filter, a high separation (filtration) efficiency 
has to be implemented upon adjusting, for example, pressure loss of the 
filter element according to the properties of the gas which is to be 
filtered. However, with the conventional products, such an adjustment 
was difficult, and sufficient separation efficiency of oil mist could not be 
obtained for certain types of gases. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a gas filter 
for effective separation of oil mist contained in the gas by employing a 
two-layer structure in which the filtration materials of a filter element 
formed to have a cylindrical shape are made of glass paper and a 
nonwoven fabric and are wound around an inner tube. 

The gas filter in accordance with the first invention 
comprises a cylindrical case (for example, a housing 2 in the preferred 
embodiment) and a filter element provided inside the cylindrical case, 
wherein an inlet hole and an outlet hole are formed in the cylindrical 
case. The gas filter has a structure such that the filter element 
comprises a filtration portion formed to have a cylindrical shape, the 
filter element is provided inside the cylindrical case so that the inside of 
the cylindrical case is divided into an inner peripheral space 
surrounded by the inner peripheral surface of the filtration portion, and 
an outer peripheral space surrounded by the outer peripheral surface of 
the filtration portion and the inner surface of the cylindrical case, the 
inlet hole is formed in the cylindrical case so as to communicate with 
the inner peripheral space, the outlet hole is formed in the upper 
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portion of the cylindrical case so as to communicate with the outer 
peripheral space. Gas introduced from the inlet hole into the inner 
peripheral space is caused to pass through the filtration portion, 
outflow into the outer peripheral space and outflow to the outside from 
the outlet hole, and oil mist contained in the gas is separated and 
removed by the filter element. In this filter, the filtration portion is 
composed of a first filtration material formed to have a cylindrical 
shape and a second filtration material formed to have a cylindrical 
shape in intimate contact with the outer peripheral surface of the first 
filtration material, and the first filtration material is made of glass 
paper and the second filtration material is made of a nonwoven fabric. 

With such a configuration, it is possible to provide a gas 
filter for effective separation of oil mist contained in a gas upon setting, 
e.g., a pressure loss of the filtration material according to the type of the 
gas which is to be filtered. 

The gas filter in accordance with the second invention 
comprises a cylindrical case and a filter element provided inside said 
cylindrical case, wherein an inlet hole and an outlet hole are formed in 
the cylindrical case. The gas filter has a structure such that the filter 
element comprises a filtration portion formed to have a cylindrical 
shape, the filter element is provided inside the cylindrical case so that 
the inside of the cylindrical case is divided into an inner peripheral 
space surrounded by the inner peripheral surface of the filtration 
portion, and an outer peripheral space surrounded by the outer 
peripheral surface of the filtration portion and the inner surface of the 
cylindrical case, the inlet hole is formed in the cylindrical case so as to 
communicate with the outer peripheral space, and the outlet hole is 
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formed in the upper portion of the cylindrical case so as to communicate 
with the inner peripheral space. Gas introduced from the inlet hole 
into the outer peripheral space is caused to pass through the filtration 
portion, outflow into the inner peripheral space and outflow to the 
outside from the outlet hole, and oil mist contained in the gas is 
separated and removed by the filter element. The filtration portion is 
composed of a second filtration material formed to have a cylindrical 
shape and a first filtration material formed to have a cylindrical shape 
in intimate contact with the outer peripheral surface of the second 
filtration material, and the first filtration material is made of glass 
paper and the second filtration material is made of a nonwoven fabric. 

With such a configuration, too, it is possible to provide a gas 
filter for effective separation of oil mist contained in a gas upon setting, 
e.g., a pressure loss of the filtration material according to the type of the 
gas which is to be filtered. 

Further scope of applicability of the present invention will 
become apparent from the detailed description given hereinafter. 
However, it should be understood that the detailed description and 
specific examples, while indicating preferred embodiments of the 
invention, are given by way of illustration only, since various changes 
and modifications within the spirit and scope of the invention will 
become apparent to those skilled in the art from this detailed 
description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more fully understood 
from the detailed description given herein below and the accompanying 
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drawings which are given by way of illustration only and thus are not 
limitative of the present invention. 

FIG. 1 is a structural view of the gas filter in accordance 
with the first invention; and 

FIG. 2 is a schematic view of the filter element in 
accordance with the first invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The preferred embodiments of the present invention will be 
described hereinbelow with reference to the appended drawings. The 
gas filter in accordance with the present invention is used for removing 
oil mist contained in CNG or blow-by gas. In the case of CNG engines, 
in order to separate oil mist discharged from a compressor and admixed 
to the CNG, the gas filter in accordance with the present invention is 
provided between the fuel tank of a CNG supply apparatus and a 
supply opening or between a fuel tank and an engine of a vehicle 
carrying a CNG engine to separate the oil mist from the CNG. 
Furthermore, when oil mist admixed to propane gas in a blow-by gas 
circulation system is separated, the gas filter is provided in the blow-by 
gas circulation system provided between the cylinder head of the engine 
and the intake system to separate the oil mist contained in the blow-by 
gas. 

FIG. 1 and FIG. 2 illustrate the structure of the gas filter 
and filter element in accordance with the present invention. A gas 
filter 1 is composed of an open-end cylindrical housing 2 and a filter 
element 3 provided inside the housing 2. The filter element 3 
comprises a cylindrical inner tube 8 having a plurality of orifices formed 
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in the circumferential surface thereof and a cylindrical filtration portion 
11 composed of a first filtration material 9 wound tightly around the 
outer peripheral surface of the inner tube 8 and a second filtration 
material 10 wound tightly around the outer peripheral surface of the 
first filtration material 9. The inner tube 8 and filtration portion 11 
are sandwiched between the end plates 12 provided at both ends in the 
cylinder axis direction of the filter element 3 (in FIG. 2, the end plate 12 
provided on the top is not presented in order to show the structure of 
the filter element 3). 

An orifice communicating with an inner peripheral space 13 
(a plurality of orifices are formed in the cylindrical surface of the inner 
tube 8, and inner peripheral space 13 is surrounded by the inner 
peripheral surface of the filtration portion 11) surrounded by the inner 
peripheral surface of the inner tube 8 and the end plate 12 is formed in 
the end plate 12 provided in the upper portion of the filter element 3, 
and this orifice and an inlet hole 4 formed in the top portion of the 
housing 2 are provided so as to be in tight contact and communicate 
with each other. Furthermore, an outer peripheral space 14 is formed 
between the outer peripheral surface of the filter element 3 (that is, the 
outer peripheral surface composed by the end plate 12 and the outer 
peripheral surface of the filtration portion 11) and the inner surface of 
the housing 2, and this outer peripheral space 14 and an outlet hole 5 
formed in the top portion of the housing 2 communicate with each other. 

With such a configuration, the inside of the housing 2 is 
divided by the filter element 3 into the inner peripheral space 13 and 
the outer peripheral space 14, and when a gas comprising oil mist is 
introduced from the inlet hole 4 into the inner peripheral space 13 and 
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caused to pass inside the filtration part 11 of the filter element 3 from 
the inner peripheral surface toward the outer peripheral surface, the oil 
mist can be separated and the gas having the oil mist removed 
therefrom can be caused to flow out through the outer peripheral space 
14 and from the outlet hole 5. Furthermore, the oil mist separated by 
the filter element 3 is trapped by the filtration part 11 of the filter 
element 3 and converted into oil drops which flow downward along the 
outer peripheral surface of the filtration part 11 and accumulate in a 
bottom portion 6 of the housing 2. Further, a drain hole 7 is formed in 
the bottom surface of the housing 2 in order to drain the oil 
accumulated in the bottom portion 6 of the housing 2. 

The filtration portion 11 of the filter element 3 is composed 
by winding the first filtration material 9 on the outer peripheral surface 
of the inner tube 8 and then tightly winding the second filtration 
material 10 on the outer peripheral surface of the first filtration 
material 9, in the order of the gas passing therethrough. In this case, 
the separation efficiency of oil mist from gas can be improved by 
producing the first filtration material 9 from glass paper with good 
wetting ability of fibers and producing the second filtration material 10 
from a nonwoven fabric with good wetting ability of fibers and a pore 
diameter larger than that in the first filtration material 9. 

With such a configuration, when a gas comprising oil mist 
passes through the first filtration material 9, the oil mist is trapped by 
the first filtration material 9 and condensed into oil drops. Those oil 
drops are pushed by the gas flow and moved into the second filtration 
material 10, but scattering of the oil drops in the second filtration 
material 10 is prevented. Moreover, under the effect of the second 
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filtration material 10, the oil drops grow in size and exit at the outer 
peripheral surface of the second filtration material 10 (that is, at the 
outer peripheral surface of the filtration portion 11 constituting the 
filter element 3). Because the oil drops that exited at the outer 
peripheral surface of the filtration portion 11 have a certain large size, 
they fall down and accumulate at the bottom surface 6 of the housing 2, 
without being scattered with the gas of the outer peripheral space 14 
and ejected from the outlet hole 5. At this time, the separation 
efficiency of oil mist in the filtration portion 11 can be adjusted by the 
pore diameter of the base material (that is, glass paper and nonwoven 
fabric) constituting the first filtration material 9 and second filtration 
material 10 and the number of layers of the base material. Further, 
part of the oil mist that passed through the filter element 3 is trapped 
on the inner peripheral surface of the first filtration material 9 and 
accumulated in the form of oil drops on the bottom surface inside the 
filter element 3, but when the quantity thereof exceeds the prescribed 
quantity, it oozes out of the filtration portion 11, falls down on the 
bottom surface 6 of the housing 2, and accumulates therein. 

Further, in the above-described embodiment, the gas filter of 
the first embodiment was described and the structure was shown in 
which the gas was passed inside the filter element 3 from the inner 
peripheral surface to the outer peripheral surface thereof. However, a 
gas filter of the second embodiment, which has a similar shape, can be 
also implemented by employing a structure in which the gas is passed 
inside the filter element 3 from the outer peripheral surface to the inner 
peripheral surface thereof. In this case, in the filtration portion 11, the 
second filtration material (nonwoven fabric) is wound around the outer 
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peripheral surface of the inner tube 8, and the first filtration material 
(glass paper) is wound around in tight contact with the outer peripheral 
surface of the second filtration material. 

Furthermore, in the above-described embodiments, the 
glass paper and nonwoven fabric were used for the first filtration 
material 9 and the second filtration material 10 and wound around the 
inner tube 8. However, a structure can be also used in which the glass 
paper and nonwoven fabric are folded in the form of bellows and formed 
to obtain a chrysanthemum -like shape rounded into a ring. 
Furthermore, a molded body obtained by molding a glass filtration 
material into a cylindrical shape can be also used for the first filtration 
material 9. PET, PE, PP, rayon, cotton, and Nylon can be used as the 
base materials for the nonwoven fabric. 

The embodiments are described below. The first and 
second embodiments relate to a gas filter of the above-described first 
invention. The first embodiment relates to a gas filter for CNG and 
the second embodiment relates to a gas filter for blow-by gas. 



FIRST EMBODIMENT 

In the present embodiment, glass paper with a pore 
diameter of 5 /u m was wound three times as the first filtration material 
9, and a PET nonwoven fabric with a pore diameter of 55 (i m was 
wound five times as the second filtration material 10. Such a 
configuration made it possible to obtain a gas filter with good efficiency 
of separating oil mist from CNG. 

SE COND EMBODIMENT 
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In the present embodiment, glass paper with a pore 
diameter of 20 u m was wound once as the first filtration material 9, 
and a PET nonwoven fabric with a pore diameter of 55 fira was wound 
four times as the second filtration material 10. Such a configuration 
made it possible to obtain a gas filter with good efficiency of separating 
oil mist from blow-by gas and a small pressure loss. 

As described hereinabove, with the gas filter in accordance 
with the first invention, composing the filtration portion constituting 
the filter element of the first filtration material in which glass paper is 
wound to have a cylindrical shape and the second filtration material in 
which a nonwoven fabric is wound in intimate contact around the outer 
peripheral surface of the first filtration material and passing gas 
comprising oil mist inside the filtration portion from the inner 
peripheral surface to the outer peripheral surface thereof makes it 
possible to trap the oil mist and cause it to condensate into oil drops in 
the first filtration material and then to grow the oil drops in the second 
filtration material and separate them from the gas. As a result, it is 
possible to provide a gas filter for effective separation of oil mist upon 
adjusting, e.g., a pressure loss according to the gas which is to be 
filtered. 

Further, with the gas filter in accordance with the second 
invention, composing the filtration portion constituting the filter 
element of the second filtration material in which a nonwoven fabric is 
wound to have a cylindrical shape and the first filtration material in 
which glass paper is wound in intimate contact around the outer 
peripheral surface of the second filtration material and passing gas 
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comprising oil mist inside the filtration portion from the outer 
peripheral surface to the inner peripheral surface thereof makes it 
possible to trap the oil mist and cause it to condensate into oil drops in 
the first filtration material and then to grow the oil drops in the second 
filtration material and separate them from the gas. As a result, it is 
possible to provide a gas filter for effective separation of oil mist upon 
adjusting, e.g., a pressure loss according to the gas which is to be 
filtered. 

The invention being thus described, it will be obvious that 
the same may be varied in many ways. Such variations are not to be 
regarded as a departure from the spirit and scope of the invention, and 
all such modifications as would be obvious to one skilled in the art are 
intended to be included within the scope of the following claims. 

RELATED APPLICATIONS 

This application claims the priority of Japanese Patent 
Application No. 2002-366388 filed on December 18, 2002, which is 
incorporated herein by reference. 
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